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ABSTRACT: A study of zirconium corrosion in 0.1 and 1.0 N NaCl0; and HC104 and also
0.3 N LiC10, showed that under spontaneous dissolution and anodic polarization condie
tions, zirconiun is in a passive state until s certsin critical potential ,ﬂ. is :
reached, at which extensive pitting begins to take place. In this respect, the anodic , IR
behavior of Zr in perchlorate solutions is similar to that in chloride solutions,

except for the fact that in the latter the critical pitting potential is more positive

by almost one whole volt., The value of ® cr. in perchlorate solutions is determined

by the C104" concentration, increasing by 100 mV for a tenfold decrease of the perchlo«

rate concentration, and, as in the case of chlorides, is independent of the solution

PH.or the anodic current density, Thus, halide ions are not the only ones to cause

the pitting corrosion of zirconium; €10, ions also have this capacity (although not |
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to the same degree), and the latter 18 not confined to Zr and Fe, but is more gq\u‘d
: in character. Orig. art. hast 2 figures.
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TITLE: Tomporature-depeﬁdence of the dissolution kinetiecs and of the passivation of
netols and alloys. pPart 23 Temperature-dependonce of the dissolution mechanicm

SOURCE: Zoitschrift fur-physikaliscﬁo Chertie, Ve 231, noe 3=, 1966, 145-150

TOPIC TAGS: reaction mochanism, cherdcal kinetics, cathode polarization, iron,
chroriun, iron alloy, chromium alloy, sulfuric acid, temperature deperdence, corrosion

'ABSTRACT: Cathodic and anodic polarization curves were obtained for irom,’
chromium, and alloys of these in sulfuric acid at various temperatures,
.'gnd the curves were compared with those corresponding to the relation
-between potential and dissolution rate, to elucidate the temperature-
dependence of the dissolution kinetics. It was shown that both electro-
chemical and chemical processes are involved in the dissolution mecha- !
nism, and that the mechanism can be steered to favor either way by app-
iropriate adjustment in the reaction parameters. The principal parame-
'ters involved are potential and temperature. The significance of the =
!.,findingl‘,_in corrosion yesearch was discussed., Orig. art. hass 5 figuress
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TITLE: Pitting chrosionﬂ;r aluminum in sodium perchlorate and
hydrochloric acid solutions >, Z
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SOURCE: Zashchité metallov, Ve 2, no. li, 1966, 488-130

TOPIC TAGS: aluminum, corrosion, corrosion rate, perchlorste, chloride,
solution kinetics, electrochemistry

ABSTRACT: The behavior of aluminum in perchlorste- and chloride-
containing solutions was studled to obtain data to help explain the
action between perchlorate ions and different metals. Polarization
curves wera obtained for the aluminum. The curves in pure borate buffer
solution (pH T.L) and in 0.1 N NaySO coincided at potentials from -0.5
to +0.5 v, showing no activation. The behavior was similar in 0.1 N —
NaC10, up to about -0.05 v, but as potential increased to -0.03 v, the
curre%t rapidly increased. Electrode pitting and gas evolution were :
noted. Al was activated i~ 0.1 N HClOu at a lower critical potential of —
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~0.09 v. In the control 0.1 N NaCl activation wss observed at 0.41 v,
The relative ability, with respect to chloride, of bromide,cigdide ande
perchlorate anions to activate pessive metals (Aq) rit. = q) e - q) Anit’
where An' = Br', I', C10,') was found to increase in %he serf%g Fe, oriv -
Al, Zr. Aq& incr-eas%d regularly in the order Br', I', Cl10)', except |
for an anomaiszigly high value for Fe in C10, ' which was sttribited to '
secondary activation. Orig. ert. has: 1 tHble and 1 figure, :

SUB CODE: \},O7/ SUBM DATE: O05Apré6/ ORIG REF: 012/ OTH REF: 002

Card 2/2 BB

APPROVED FOR RELEASE: 09/18/2001 CIA-RDP86-00513R000823930012-3"



"APPROVED FOR RELEASE: 09/18/2001 CIA-RDP86-00513R000823930012-3

SIS BEGEOER NI R AN o
i A e A
T tahaeil sl R

TS SRS T N S

- L 04777-67  EWT(m)/EWP (w) /EWP (t) /JETI/EWP(k)  TJP(c) _ JD/WN/JG/WE o
|| ACC NR: ap6025725 -~ SOURCE GODEs UR/0365/66/002/001;/0490/0492
Iy
AUTHOR: Gil'men, V. A.; Kolotyrkin, Ya, M.; Malkins, R. I. xel

o ORG: Sciantific‘ResearchAzgyslcochemical Institute im, L. Ya, Ker§%v
(Nauchno-issledovatel 'skiy fiziko-khimicheskiy institut)
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SCURGCE: Zashchite metallov, Z.'Z, no. L, 1966, 490-492

TOPIC TAGS: ’ziroonium, corrosion, corrosion réte, electrochemistry,
g solution kinetics, chloride, induction melting, metsl melting

ABSTRACT: Studies of the corrosidn’and electrochemical behavior of
zirconium under anodic polarization conditions were continued using
concentrated HC1l, 11.5 N, In the passive region, at otentials more
negative than +0,17 v, the rate of Zr solgtion to Zrtt 1s independent of
potential and smounts to 0.2-1'105hamp/cm . The rate of solution of 2r | '
pre-etched in HF corresponds to the statlonary anodic current density at
the given potential. In the case of Zr with atmospheric oxide films, —
the initlal aversge rate of solution is an order higher than the anodic
current through the system, but becomes somewhat lower and almosat , ,
constant with time, The proposed mechanism for the solution of paasive |—
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1 f....‘.' 5 Anc;dic be'ﬂ;wior, of chrome-nickel steels
%SOL‘P.CE: Zashchita metallov, V. 2, Nno. 6, 1966, 628-635 )
1 L

!TOPIC TAGS: chromium steel alloy, nickel containing alloy, titanium,electrochemistiry |-
l A Type Kn18N9T steel in a 1N

| ASSTRACT: The experiments were carried out on samples of

'solution of sulfuric acid, at 70°, in an atmosphere of argon. In general, the

kpolarization curves wero taken for freshly purified samples which had not boen

d to previous cathode activation. In addition to the electrochemical
Cr, and Ti, after

isubjecte
reasurerents, the solutions were analyzed colorimetrically for Fe,
n voltages. [The sensitivity of the determinations
It was concluded from

+he samples had been hald 2t the gi‘_{g

was, respectively, 5 X 107, 5x 107°, and 2 X 10~7 grams/ml. )
line experimental data that titanium carbide, regardless of existing literature —
indications, cannot be reconmended as an electrochemically stable anode. It follows

% ':1so rom the results of the present investigation that in the detemination of the L_

steady state anode potential curves, i1t is not necessary to take into account the .
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ichange in the state’ of the surfacs of the steel, and in particular its chemical
jcomposition, as a function of the duration of the experiment. The electrochemical
instability of titanium carbide is evidently one reason why steels stabilized with
titaniun have a lower corrosion resistance in oxidizing media, and an increased .
tendency toward pitting, in comparison to steels which do not contain titanium, "We
acknowledge owr deep indebtedness to i, A, Veneneyeva for help in carryinz out thie
l.wor.k. " Orig. art. has: 6 figures and 2 tables. : : - .
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